Flow cytometric screening of monoclonal antibodies for drug or toxin targeting to human cancer.
Monoclonal antibodies (MAbs) that are candidates for antibody-directed therapy were evaluated by a flow cytometric method. This method accurately quantitates the intensity of staining and the percentage of cells from freshly derived primary tumors expressing the relevant cell surface antigens. This method was applied to human colorectal, gastric, and ovarian carcinomas. It allowed calculations of the number of drug molecules that potentially could be delivered by each MAb as well as selection of the optimal combinations of antibodies for treatment of each type of cancer. The binding of all the MAbs varied among the tumors, although combinations of antibodies reduced this problem. A combination of MAbs C14 and NCRC-23 recognized 97% of colorectal tumors. A combination of C14, NCRC-23, and 791T/36 recognized 95% of gastric tumors. Combinations of either 791T/36 and C14 or 791T/36 and NCRC-11 recognized 80% of ovarian tumors. The number of cells binding with a single MAb varied within the tumor. The optimal anti-colorectal tumor antibody was NCRC-23 (anti-carcinoembryonic antigen), which recognized a mean of 65% of the large cells within a tumor at a mean antigen density of 4.9 X 10(5) sites/cell. The optimal anti-gastric tumor antibody was C14 (anti-Y hapten), which recognized a mean of 66% of the large cells within a tumor at a mean antigen density of 4.4 X 10(5) sites/cell. The optimal anti-ovarian antibody was 115/D8, which recognized 54% of the large cells at a mean antigen density of 4.2 X 10(5) sites/cell. These antigen densities were similar to those calculated for HLA/ABC antigens in colorectal and ovarian cancers. However, the gastric tumors expressed elevated levels of major histocompatibility complex class I antigens, with a mean density of 7.3 X 10(5) sites/cell. Combinations of antibodies that recognize a high proportion of tumor cells are likely to be necessary for MAb-drug targeting to prevent tumor recurrence and/or metastases.